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SPECIFICATION 

1. Title of invention 

A Method for Manufacturing a Semiconductor Device 
2 .Claim 

A method for manufacturing a semiconductor device, 
characterized in that, 

Injecting impurity ion of an opposite directed conductive 
type into semiconductor board of conductive type, thereby forming 
a plurality of impurity areas of said one conductive type 
defining island of conductive type in said semiconductor board, 

Forming at least partial area of semiconductor element in 
said island, where elements are separated from each other in 
semiconductor substrate of said conductive type existing between 
impurity areas of said opposite directed conductive type. 
3 . Detailed description of the invention 

This invention relates to a method that enables the 
manufacture of a highly integrated semiconductor device by a 
simple process. 

Generally, upon manufacturing a semiconductor device, for 
example, a bipolar type semiconductor device, it is inevitable to 
increase the number of the processes when its density of 
integration is requested to be higher; and on the other hand, it 
is inevitable to decrease the density of integration, or to 



deteriorate its performance, when the number of the processes is 
requested to be fewer. 

In particular, in the conventional manufacturing method, 
photomasks are frequently used, therefore, various margins are 
necessary for these alignments upon these uses of photomasks; 
accordingly, it is very difficult to form a microscopic pattern. 
Further, there are many complicated processes, such as growth of 
a semiconductor epitaxial layer, formation of a buried layer, 
formation of a collector contact area and formation of a 
separation area between elements. 

According to the present manufacturing method for a bipolar 
semiconductor device, it is surely possible to provide 
comparatively stable products; however, we reached the stage that 
it is no longer possible to raise the density of integration of 
the device, to improve its performance, and to simplify the 
process, as far as continuing such method. 

This invention aims to decrease the number of times of using 
photomasks, or times of photo processes in manufacturing of a 
semiconductor device, and to dispense with growing process and 
forming process of various parts, and further to raise the 
density of integration of the device, to improve its performance, 
and to simplify the manufacturing process. 

Accordingly, this invention provides: 

A method for manufacturing a semiconductor device, 
characterized in that, 

Injecting an impurity ion of an opposite directed 
conductive type into semiconductor board of conductive type, 
thereby forming a plurality of impurity areas of said one 
conductive type defining island of conductive type in said 
semiconductor board, 

Forming at least a partial area of semiconductor element in 
said island, where elements are separated from each other in 
semiconductor substrate of said conductive type existing between 
impurity areas of said opposite directed conductive type. 

These details are described below: 



Fig.l to Fig. 5 show the main processes of embodiment 
according to this invention. We will explain the NPN type 
bipolar semiconductor device in this embodiment, even the case of 
reversing conductivity type is considered to be entirely the same 
manner, as known in this technical field. Next, we refer to and 
explain each of the drawings . 

Referring to Fig.l, an example is as follows; 
(1) Silicon dioxide (Si0 2 ) layer 2 of 1 t/xm] of thickness is 
formed on P type silicon (Si) semiconductor board 1 of 0.5 [Qcm] 
of specific resistance by application of a thermal oxidation 
method or a chemical vapor deposition (CVD) method. Further, 
silicon dioxide layer 2 can be substituted for other proper 
substance, since this layer is used as a mask upon injection of 
ion as described later, and occasionally some metal is used. 

Referring to Fig. 2, 

(2) Window 2 A is formed in order to form a P type island 
described later, by patterning of silicon dioxide layer 2, 
applying a conventional photo etching method. Further, at the 
edge of the window 2A, an inclined surface 2B, is formed at an 
angle of 45° . Fluoric acid (HF) based liquid is used as an 
et chant . 

Referring to Fig. 3, 

(3) A P type island is formed by forming dish shaped N type 
impurity area 5, applying an ion injection method, impurity ion 
for N type impurity, for example, phosphorous ion (P + ) is 
injected into board 1. This P type island should be base area, 
and is indicated with sign 4. Data used upon the ion injection 
are as follows : 

Depth of the base: 5000 [A] 

Impurity ion: Phosphorous ion / 
Energy: 1 [MeV] 

Dosage: lXio 15 /cm 2 

Impurity concentration ratio: 10 19 ~10 20 [valence/cc] 
Further, when a PNP type semiconductor device is the main 
constituent, boron ion (B + ) is used as an impurity ion. In this 



case, the base depth may be 5000 [A] with energy of 200 [KeV] . 
Referring to Fig. 4, 

(4) Silicon dioxide layer 2 is entirely removed. 

(5) For improving the performance in particular, namely, for 
preventing turn over of c'onductivity type in board 1, boron ion 
is injected into board 1 with low concentration, and P + type 
layer 5 is formed. In this case, the proper order of the energy 
is tens of [KeV] and the proper dosage is about 10 12 /cm 2 . 
Besides, this process is acceptable if necessary. 

(6) Silicon dioxide layer 6 is formed with thickness of 1000 
[A] on the surface of the board 1 by applying, a thermal 
oxidation method. If the thickness is insufficient, additional 
forming of silicon dioxide layer by a chemical vapor deposition 
method, or, growth of insulation layer of silicon nitrate (Si 3 N 4 ) , 
is available. 

Comparing this process with that of the prior art, 
completion of this process corresponds to completion of all the 
formation of a buried layer, growth of an epitaxial layer, 
formation of a separation area between elements and formation of 
a base area. 

Referring to Fig. 5, 

(7) Emitter area forming window, and collector contact area 
forming window, are opened by patterning of silicon dioxide layer 
6, by application of the usual photo etching method. Collector 
contact area forming window is provided for reduction of contact 
resistance on the contact, and is opened a little larger than N 
type impurity area 3, according to be able to face to the edge of 
said area 3 as described in the drawing. Fluoric acid based 
liquid is available as an etchant. 

(8) N* type emitter area 7 and N* type collector contact area 8 
are simultaneously formed by diffusion of phosphorous or ion 
injection of phosphorous ion. 

(9) Emitter electrode contact window, base electrode contact 
window and collector electrode contact window are formed; 
afterward, aluminum (Al) is vapor deposited, then emitter 



electrode 9, base electrode 10 and collector electrode 11 are 
formed by patterning of said formed aluminum layer. 

As shown in the above description, this invention reduces 
the number of the processes to about one quarter of the methods 
in the prior art, and the method is remarkably simplified; 
formation of the epitaxial layer is not necessary, emitter area 
and collector contact area can be simultaneously formed, and 
moreover, the board itself performs a role in the separation area 
between elements. Especially, the photomask needs only four 
sheets in the photo etching process shown in Fig. 2, photo-etching 
process of emitter forming window, photo etching process of 
electrode contact window and patterning process of the electrode. 
Accordingly, since the number of times for the photo process is 
fewer, a microscopic pattern is formed very easily, the density 
of integration is remarkably improved and the yield rate of 
production is also raised. 
4. Brief description of the drawings 

Fig.l to Fig. 5 are drawings to explain the main process of an 
embodiment according to this invention. The numerals in the 
drawings indicate the following: 
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board 

silicon dioxide layer 

dish shaped N type impurity area 

base area 

P+ type layer 

silicon dioxide layer 

emitter area 

collector contact area 



